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Enclosed are the required ten (10) copies of the subject abstract paper. This paper is
requested for public release and discussion during the International Quadrennial Ozone

Symposium to be held at

the Hokkaido University, Sapporo, Hokkaido Japan from 3-8

July 2000. This Symposium will cover all aspects of the atmospheric ozone sciences.
The associated “oral” presentation will be submitted for public release under a separate
cover. The presenter will be Dr. Paul Graf of Ball Aerospace and Technologies

Corporation.

The program office has reviewed the information and found it appropriate for public
disclosure without change.
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(Ext. 142).

cc: ADA (E. Kang)

Attachment: Abstract—10 copies




Title: The Preliminary Design of the Ozone Mapping and Profiler Suite (OMPS)
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(1) Ball Aerospace and Technologies Corp. Boulder, Colorado, US
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The Ozone Mapping and Profiler Suite (OMPS) is a new US program to monitor ozone from space. |t
was the first suite selected to fly on the National Polar-orbiting Operational Environmental Satellite
System (NPOESS) spacecraft - the replacement program for both the National Oceanic and Atmospheric
Administration (NOAA) Polar-Orbiting Operational Environmental Satellite (POES) and DOD Defense
Meteorological Satellite Program (DMSP) systems. OMPS will provide more than 20 years of total column
and vertical profile ozone data. These products will continue the global, daily data products similar to, but
of higher fidelity than, those from Solar Backscatter Ultraviolet radiometer (SBUV)/2 and Total Ozone
Mapping Spectrometer (TOMS).

We describe the sensor and system performances based on the results of a funded, competitive, risk
reduction program that culminated with our preliminary design review. The design requirements, data
product content, quality, and timeliness and the baseline performances of both sensors are described.

The OMPS system is comprised of a flight hardware suite of two sensors and a ground processing and
algorithm segment that generates geolocated radiances and ozone data products. The flight system fits
comfortably within the allocated spacecraft accommodation parameters of 45 kg, 45 watts, 40 kbps peak
and 0.106 m3 (54 cm x 35 cm x 56 cm). The nadir-viewing sensor is a wide field-of-view, push-broom
sensor that feeds two separate spectrometers. The total column spectrometer measures the scene
radiance between 300 to 380 nm with a resolution of 1 nm sampled at 0.42 nm and a 24-hour ground
revisit time. These measurements are used to generate total column ozone data with 46x50 km (at
nadir), constant-angle ground pixels. The nadir profile spectrometer measures between 250 and 310 nm
with the same spectral sampling, but only a single ground pixel of 250x250 km. The limb sensor
measures the along track limb scene radiance with a 1 km vertical sampling in the spectral range of 290
to 1000 nm. Three cross track slits, separated by 250 km, are imaged onto a single Charged-Couple
Device (CCD) (identical to both nadir CCDs) to provide for better than 7-day ground revisit times.

The first launch of the NPOESS 13:30 afternoon spacecraft, planned to carry an OMPS sensor suite, is
not expected before 2008, but earlier flights of opportunity are being considered for OMPS.

Preference for an 'Oral' presentation in Session #1-Observations and analysis of total and vertical ozone
distributions

Details for correspondence: Dr. Paul H. Graf; Ball Aerospace and Technologies Corp.; PO Box 1062;
Boulder CO, 80306; USA; phone: voice (303) 939-5538, fax (303) 939-6263; email pgraf @ball.com
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The Ozons Mapping and Profiler Suite (OMPS) is a new US program to monitor ozane from space. It
was the first suite selected 1o fly on the Natinnal Polar-arbiting Operational Environmantal Satellite
Systen (NPOESS) spacecraft - the replacement program for both the National Oceanic and Armospheric
Administration (NOAA) Polar-Orbiting Operational Environmental Satellite (FOES) and DOD Defense
Metearological Satellite Program (DMSP) systems, OMPS will provide more than 20 years of total column
and vertical profile 0zone data. These products will continue the global, daily data preducts similar to, but

of higher fidelity than, those from Solar Backscatter Ultraviolet radiometer (SBUV)/2 and Total Ozone
Mapping Specirometer (TOMS).

We describe the sensor and system performances based on the results of a funded, competitive, risk
reductlion program lhal culminated with our preliminary design review. The design reguirements, data
product content, quelity, and timeliness and the baseline performances of both sensors are described.

The OMPS system is comprised of a flight hardware suite of two sensors and a ground processing and
algorithm segment that generates gsolocated radiances and ozone data praducts. The flight system fits
comfortably within the allocated spacecraft accommodation parameters of 45 kg, 45 walts, 40 kbps peak
and 0.106 m3 (54 cm x 35 cm x 58 cm). The nadir-viewing sensor is a wide field-cf-view, push-broom
sensor that feeds two separate spectrometers. The total column spectrometer measures the scene
radiance between 300 to 380 nm with a resolution of 1 nm sampled at 0.42 nm and a 24-hour ground
revisit time. These measurements are used to generate total column ozone data with 46x50 km (at
nadir), canstant-angle ground pixels. The nadir profile spectiromerer measuras between 250 and 310 nm
with the same spectral sampling, but only a single ground pixel of 250x250 km. The limb sensor
measures the along track limb scene radiance with a2 1 km vertical sampling in the spectral range of 290
to 1000 nm. Three cross track slits, separated by 250 km, are imaged onto a single Charged-Couple
Device (CCD) (identical to both nadir CCDs) lo provide for better than 7-day ground revisil limes.

The first launch of the NPOESS 13:30 afternoon spacecrafl, planned to carry an OMPS sansor suite, is
not expected before 2008, but earlier flights of opportunity are being considered for OMPS,

Preference for an "Oral’ presenlalion in Session #1-Observations and analysis of lolal and vertical ozone
distributions

Details for correspondence: Dr. Paul H. Graf; Ball Aerospace and Téchnologies Corp.; PO Box 1062;
Boulder CO, 80308; USA; phone: voice (303) 938-5538, fax (303) 939-6263; email pgraf@ball.com
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Improved Limb Atmospheric Spectrometer [T (ILAS-11)
developed by Environment Agency of Japan is a sensor 1o
monitor the high-latitude stratospheric ozone. The objectives of
ILAS-11 are to monitor and study changes in the stratosphere
which are triggered by emissions of chlorofluorocarbons (GFC),
and to evaluate the effectiveness of world-wide emission
controls of CFCs. ILAS-1I is a spectrometer which observes the
atmospheric limb absorption spectrum from the upper tropo-
sphere to the stratosphere using sunlight as a light source
(solar occultation technigue). The spectrometer covers the
infrared region (2-13 » m) and the near visible region (753 to
784nm). ILAS-11 was designed to improve observation accu-
racy and cover wider spectral ranges than ILAS (aboard ADEOS
planned for 1996 by NASDA) which was based on LAS aboard
EX0S-C (Ohzora, ISAS, 1984). ILAS's observations are focused
on the high latitude regions because of the geometrical relation
of the solar cocuitation events with the sun-synchronous orbit.
From these spectral observations, ILAS-I1 can measure the
vertical profiles of species related to ozone hole phenomena:
ozone (0,), nitrogen dioxide (NO,), aerosols, water vapor (H.0),
CFC11, methane {CH,), nitrous oxide (N,0), chlorine niterate (CI0
NO,), temperature, and pressure.
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Spectral Coverage CHI:7.14-11.76 gm (1400-850cm™')
CHz:2-8 mm (5000~ | 250cm™")
CH3:12.80-12.83 wm(78(-779am ")
CH4:753-784 nm

Spatial Coverage (height) 10-60 km |
Vertical Resolution | km W
Observation Accuracy 5%(1% to Ozone)

(Vertical Distribution of Concentration). | (Processing Error is not included)
Observation Region N 56-70" ,S63-88"
Spectrometer CHI:Grating Spectrometer

CH2:Prism Spectrometer
CH3:Grating Spectrometer
CH4:Concave Grating Spectrometer
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